X-ray reflectometry measurement used to determine both the film thickness and the interface roughness of a topotactically transformed EuO film. The figure shows the measured (red) and simulated (blue) x-ray reflectivity of a Ti/TiO x /EuO/YAlO 3 sample. The derived film thicknesses were then used as input parameter to calculate the saturation magnetization of the films. The best-fit simulation corresponds to a film thickness of 9.86 nm, an rms interface roughness between the substrate and the EuO film of 0.70 nm, and an EuO/TiO x rms interface roughness of 0.28 nm. The inset shows the real (δ) and imaginary parts (-β) of the scattering length densities. The high contrast between Ti and Eu supports the high sensitivity of the measurement. and titanium at 300 K and 900 K. These temperatures encompass the range of growth temperatures utilized in this work. All possible reactions involving constituents for which the free energies are tabulated in refs. [4] and [5] are listed. This table of reactions indicates that the formation of EuO and TiO x is thermodynamically allowed whereas the formation of europium metal and TiO x cannot occur.
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